Wedelia chinensis, a perennial herb of the family Asteraceae, is used traditionally in ayurvedic, siddha and Unani system of medicines. The plant has been extensively used in inflammations, helmintic diseases and liver disorders. This excessive pharmaceutical application has led to serious shortage of the plant in natural habitat. In vitro culture technique has been proved to be very effective for rapid propagation of rare plant species including medicinal plants. Callus induction and study of callogenic response to different plant growth regulators is a major step in production of phytoconstituents using invitro techniques. The present study was therefore undertaken with a view to develop an efficient and repeatable protocol for rapid production of callus cultures for the production of these phytochemical constituents. Leaf segments were used as explants and were cultured on Murashige and Skoog`s (MS) medium supplemented with different concentrations of auxins (2, 4-dichlorophenoxyacetic acid (2,4-D), indole acetic acid (IAA)) alone and in combination with different cytokinins (6-benzylaminopurine (6-BAP), kinetin (Kn)). The callus obtained were friable and greenish white in colour. Maximum rate of callus formation was observed in media containing 1 mg/L 2,4-D and 0.5 mg/L 6-BAP .
Introduction
The plant Wedelia chinensis belonging to family Asteraceae (sunflower family) is highly reputed medicinal plant used in traditional medicinal systems. Wedelia chinensis is procumbent, perennial herb in the tropics, more specifically in Southern India (Sharma et al., 1989) . The plant has been used in traditional systems for treating various ailments like hepatoprotective efficacy, cholagouge, jaundice, diarrhoea, couch, cephalahagia, diphtheria and pertussis .The decoction of the plant is used a deosurbent and is given in uterine haemorrhage and menorrhagia (Suresh et al., 2010) . These medicinal properties are believed to be attributed due to the presence of wedelolactone, a natural coumarin structure , has been demonstrated to exhibit a wide range of biological effects including anti-inflammation, immunomodulatory, antimyotoxic, anti-oxidant, anti-phlogistic, anti-haemorrhagic, anti-hepatotoxic and anti-cancer activity (Kobori et al., 2004; Pocas et al., 2006; Benes et al., 2011) . In addition to the coumarin constituent wedelolactone, several other potential bioactive components such as luteolin and apigenin, belonging to flavonoid structure, have been reported to reveal antioxidant, anti-inflammatory, and anti-cancer effects (Lin et al., 2008) . Recently, the rapid propogation of this plant from three different explants grown on MS basal medium supplemented with different combination and concentrations of cytokinin and auxin has been devolpeded (Rahman and Bhandara 2011) . This has led to a sharp increase in demand for the plant in pharmaceutical industry during recent years. These highly efficient secondary metabolites can be produced in large quantities through plant tissue culture, hairy root and cell culture techniques. Regenerated plantlets through callus are genetically identical, and produce significant amount of secondary metabolites over a short period of time. Therefore, our objective is to introduce an efficient protocol for callus induction and regeneration from the leaf explants of Wedalia chinensis.
Materials and methods

Collection of explant
Newly sprouted young stems (2-3 week old) of wedalia chinensis were collected from the mist house, Greenova centre for Botanical Innovation, Trivandrum. These materials were used as source of explant (leaf) for callus induction.
Explant sterilization
Leaf explants were collected and washed thoroughly with 5% teepol (commercial detergent) for 8-10 min. Then it was rinsed in running tap water for 30 minutes followed by surface sterilization in 0.1%HgCl2 (w/v ) for 5 min and washed 2-5 times in sterile distilled water to remove the sterilant. Explants were blotted on filter paper before they were placed on culture media.
Explant implantation and culture conditions
Media preparation was done as per the standard procedure (Gamborg et al., 1968) The pH of the media was adjusted to 5.8, and heat-resistant growth regulators (1-naphthaleneacetic acid (IAA), 2,4-dichlorophenoxyacetic acid (2,4-D) 6-benzylaminopurine (BAP)and kinetin (Kin)) were added to the media prior to sterilization done at 15 lbs/in. for 15 min. All media were solidified with adding 0.6% (w/v) agar (Merck). After autoclaving, further work was done under laminar air flow. The surface sterilized leaf segments were aseptically prepared by cut them into 0.5-1.0cm long pieces and washed again in sterile distilled water before placing on Murashige and Skoog (MS) supplemented with different concentrations of growth hormones (IAA alone, 2,4-D alone, IAA + 6-BAP, 2,4-D + 6-BAP, IAA + Kn, 2,4-D + Kn). Stock culture, stem and leaf explants were incubated in the dark in a culture chamber at 25°C.
Determination of callus fresh weight
The callus was collected from tissue culture lab, and its media were washed with sterile distilled water. They were air dried (on a blotting paper) to remove water and weighed. (Fig.1 a nd (Table 2) . Maximum callusing response was recorded at a higher concentration of IAA (mg/L) supplemented with 0.5 mg/L, 6-BAP with a fresh weight of 23±2.2 mg (Fig.2.a) . At lesser concentrations of IAAsupplemented with 6-BAP no significant callogenesis response was observed. (Fig.2b) . MS media supplemented with different concentrations (0.5 -4mg/l) of IAA and Kn (0.5-1 mg/L) showed comparatively low stimulatory effects on callus induction (Table 3) . 
Effects of different concentrations of auxins (2,4D, IAA) in combinations with 6-BAP on callus induction
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Discussion
In the present study, leaf explants, were used and appeared to best suited for callus induction. Day of callus induction was indigenous which started from the 14 th day. This variation, observed in the present investigation, may be attributed to the difference in culture conditions and the age of explants. The fresh weight content showed good growth of callus. Explants inoculated in MS medium, without any growth hormone, was unable to induce callus. Among all the growth hormones, 2, 4-D was the best for callus induction as previously reported (Mitra et al., 1964) . In further experiments, Kn and 6-BAP was further supplemented to the MS media in combination with auxins (2, 4-D and IAA). It was observed that 6-BAP had enhanced callus growth in the presence of auxins. MS mediafortified with 2, 4-D and 6-BAP was found to be the best for callus induction as reported earlier (Shahrear et al., 2002; Tiwari et al., 2003) .
